INTRODUCTION
Linguifolium Arber 1917 comprises obovate-linear-ovate leaves with entire margins and prominent midribs. Venation generally arises very acutely from the midrib, curves away from the midrib, commonly forking once and in some species occasionally twice. Nearly all material has been described from the Triassic (Anisian-lowermost Norian) of Australia, New Zealand and South Africa; several specimens have also been recorded from Antarctica and South America. The genus is not known from the Indian Triassic but material from the Middle-Upper Jurassic of the subcontinent has been referred to the genus, albeit doubtfully. Linguifolium has been recorded from the extra-Gondwanan Upper Triassic and lowermost Jurassic (Hettangian of the Russian far east).
Most material referred to the genus has been assigned to one species, Linguifolium tenisonwoodsii (Shirley 1898) Retallack 1980 emend. Pattemore & Rigby herein (or to its junior synonym, L. gracile Anderson & Anderson 1989) . Other species are only known from several specimens, but these include almost-complete leaves, viz. L. parvum Holmes & Anderson in Holmes et al. 2010 , L. waitakiense Bell in Bell et al. 1956 , and L. steinmannii (SolmsLaubach 1899 Arber 1917, all emended herein. The majority of specimens attributed to the type species (L. lillieanum Arber 1917) are fragmentary. Retallack (1980, fig. 8 ) constructed a histogram of leaf widths in order to segregate species; however, considerably more is known now regarding defining characters of individual species, thereby enabling their stratigraphic ranges to be better constrained. Retallack's specimens were mostly small fragments and thus his histogram method was practical at that time for speciation.
Anderson and Anderson's (1989) treatment of the genus was based chiefly on specimens from the Carnian of South Africa attributed to one species, L. gracile. All other species were only briefly discussed; their nomenclature, descriptions and figures essentially followed Retallack (1980 Retallack ( , 1981 Retallack ( , 1983 Retallack ( , 1985 . Anderson and Anderson (1989) suggested that the genus may be represented by a 'single polymorphic species'. However, the impression of a morphological continuum among species is an artefact of Retallack's (1980) speciation method (above) which, by its design, establishes that continuum.
It has been speculated since the erection of Linguifolium that some specimens attributed to various species of the genus possess coalescent venation. In these, two or three veins merge but remain discrete from adjacent veins and thus are not consistently networked (i.e. anastomosing). Although coalescent venation may be regarded as a subset of anastomosis, the latter term is avoided with regard to Linguifolium so as not to imply an extensively reticulate pattern.
Arber (1913, 1917) noted apparent merging of veins in specimens from the Middle Triassic (Ladinian) of New Zealand; these specimens formed the basis of the type species but that author regarded the coalescence as an artefact of preservation or due to damage. He explicitly excluded anastomosis in his diagnosis of the genus. Seward (1914) disagreed; he re-examined Arber's (1913) specimens and regarded the coalescence as genuine.
Subsequently, specimens have been identified from the Australasian (i.e. Australia and New Zealand) Middle Triassic that clearly conform with previous diagnoses of Linguifolium except that they include occasional coalescence of veins. Bell et al. (1956) reported coalescent venation in a specimen from the Middle Triassic (Ladinian) of South Island, New Zealand. Likewise, Holmes et al. (2010) identified this character in specimens from the Middle Triassic (Anisian) of New South Wales (Nymboida Sub-Basin).
Retallack (1980) assigned numerous specimens from South Island, New Zealand (Ladinian) to various Linguifolium species. His emendation of the genus did not explicitly exclude coalescent or otherwise anastomosing venation. New material described herein from the Middle Triassic (Anisian) of Queensland (Esk Trough) features coalescent venation and is included in L. waitakiense. Significantly, this character has only been recorded in specimens from the Middle Triassic despite the vast majority of attributions to the genus occurring in the Upper Triassic. This paper describes new material from the Anisian-lowermost Norian of Australia and reviews the genus.
MATERIAL AND METHODS
All specimens described herein are held in the Queensland Museum, Brisbane and are distributed among three collections therein: Queensland Museum (QMF), Geological Survey of Queensland (GSQF), and The University of Queensland (UQF). The new material comprises previously undescribed specimens from the Queensland Museum and one specimen that was collected from the Meandu Mine, Tarong Basin ( Fig. 1 ; co-ordinates given below) by one of us [GAP] . That specimen was recovered from a fresh spoil heap with the assistance of mine staff (see Acknowledgements). All other specimens are from well-known fossil sites in southeast Queensland as indicated in the text and Figure 1 .
The specimens described herein are preserved as compressions or impressions and, unless otherwise stated, lack carbonaceous material. Venation density was measured parallel to the midrib and approximately halfway between midrib and margin. Some specimens show a line (ridge or depression) central to the midrib or veins that is probably due to the desiccation phase of fossilization. Although the character is described herein, it is not regarded as diagnostically important. (Fig.  2C, D) . Co-ordinates: lat., 26.836346°S; long., 151.894089°E (Fig. 1) .
SYSTEMATIC PALAEOBOTANY
S y n t y p e s. UQF82574-UQF82575; New Aberdare East No. 3 Colliery, Blackstone, Ipswich, Queensland (Blackstone Formation, Brassall Subgroup, Ipswich Basin; Carnianlowermost Norian).
S y n t y p e s.
QMF42415-QMF42418, QMF42487-QMF42489, QMF42524, UQF64538, UQF82578A/B (part and counterpart), UQF82580-UQF82582; Dinmore Quarry, Dinmore, Queensland (upper Tivoli Formation, Brassall Subgroup, Ipswich Basin; Carnian-lowermost Norian). Venation in specimen QMF42487 is figured herein (Fig. 2A, B) ; the complete specimen was figured by Pattemore and Rigby (2005, fig. 7D ).
O c c u r r e n c e. Brassall Subgroup, Ipswich Basin (Carnian-lowermost Norian) and Tarong Basin (upper Carnian), Queensland; Molteno Formation (Carnian), South Africa. D e s c r i p t i o n. Largest specimen 205 mm long (incomplete); leaf width 7-9 mm. Venation branching from midrib acutely (10°-40°, mostly < 30°); but commonly at a greater angle near apex (> 60°). Veins usually arching away from the midrib; commonly bifurcating once near the midrib. Near margin, veins commonly curve toward apex, approaching margin acutely (< 30°), but less acutely near apex. Midrib striated, some specimens having prominent central line. Midrib 0.5-1.1 mm wide for most of its length, narrowing to ~0.2 mm apically and extending to leaf tip. Leaf apices acute to obtuse. Venation density: 6-16 veins per 10 mm, increasing toward apex. Linguifolium species are otherwise unknown from the Walloon Coal Measures (Gould 1974 , Rigby 1978 , McLoughlin & Drinnan 1995 , Turner et al. 2009 ; also collections by one of us [GAP] Webb (1980) specified different specimen numbers for these specimens; both suggested that the material was not from Rosewood and proposed differing Ipswich Basin locations for the material's probable collection site. Given the lack of published figures and uncertainty regarding Tenison-Woods's (1883) actual specimens, A. tenison-woodsii is of doubtful validity. In an unpublished thesis, Webb (1980) included a line-drawing of a specimen (Tab. 1) that was purportedly one of Tenison-Woods's (1883) specimens assigned to A. ensis, but as noted above, this is uncertain. Webb's (1980, text- fig. 41p ) figure is not Combination proposed as 'Linguifolium tenison-woodsii'; one of Tenison-Woods's (1883) Rosewood specimens (purportedly SUMM61b) selected as lectotype and other specimens (SUMM4 and SUMM61c) assigned to this 'species'. The proposed lectotype was figured (Webb 1980, text-fig. 41p ) and considered to be from Denmark Hill, Ipswich, Queensland (Blackstone Formation, Ipswich Basin; Carnian-lowermost Norian). Additional material was included from several eastern Australian localities (Anisian-Sinemurian; Tab. 2). Synonymy list includes Middle and Late Triassic specimens from Australasia and South America consistent with the venation that was described by Jack & Etheridge (1892) as 'very oblique to the midrib'. The brief description provided by the latter authors is suggestive of a taeniopterid leaf, indeed a far more probable identification for a specimen collected from Rosewood.
The confusion of the Middle Jurassic Rosewood and Triassic Ipswich Basin collections began when Shirley (1898) proposed the combination Taeniopteris tenison-woodsii because he also assigned Ipswich Basin specimens to the species (Tab. 1; Fig. 3) ; thereafter, all new material added to this species (and subsequently to Linguifolium tenison-woodsii) is Anisian-Norian in age.
Although Shirley (1898) (1898) is cited as the original author (ICN, McNeill et al. 2012, Article 48) . His specimen (GSQF396; Fig. 3A ) is the default lectotype designated herein. Additionally, several syntypes are designated (above).
Angiopteridium ensis (Tab. 1) is a petiolate leaf with a distinctly thinning midrib, but unlike Linguifolium its venation extends toward the margin at a much larger angle (50°-85°), generally intersecting with the margin at > 45° and tending to bifurcate near the margin (Oldham & Morris 1863, pl. VI, figs 8-10; Feistmantel 1877b, pl. I, figs 6a, 7a). These distinctive characters were also noted by Menéndez (1951, p. 186) , and more generally, distinction of Linguifolium and taeniopterid leaves and/or various post-Triassic ferns were discussed by Arber (1917), Walkom (1919), Medwell (1954) , Retallack (1980), and Webb (1980) .
The figured specimen ( Fig. 3A ; GSQF396, the lectotype designated herein) from the Ipswich Basin was attributed to Taeniopteris tenisonwoodsii by Shirley (1898) but now lacks the leaf apex. Venation, although generally poorly preserved, can be seen in places branching acutely from the midrib (< 30°), but less acutely toward the apex. Near the margin, venation is less clear, but in places curves toward the apex to meet the margin acutely. The midrib (0.6-1.1 mm wide) is faintly striated.
Walkom (1917) included several specimens in Taeniopteris tenison-woodsii (Fig. 3B ,C) ; three are accepted as belonging to Linguifolium tenison-woodsii herein (GSQF396, UQF43870, UQF43871). His specimen GSQF399 from the Esk Trough (Anisian), Queensland, is too poorly preserved for positive generic identification. Specimens identified as T. tenison-woodsii by Walkom (1924b Walkom ( , 1928 from the Esk Trough were only briefly described and not figured.
Arber (1917) proposed the combination Linguifolium feistmantelii (Etheridge 1892) Arber 1917, but this was not supported by Walkom (1919). Etheridge's (1892) original specimen was collected from a location ~200 km north of the Leigh Creek Coalfield (Brown 1892). The specimen is not Triassic in age but is probably from post-Jurassic strata (Callen et al. 1995 C -UQF43870, enlarged apical portion. Scale: A-B, 5 cm in 1 cm increments; C, 1 cm in 1 mm increments the collection location is imprecisely known but it would probably be associated with coal -bearing strata (Anisian-lower Norian: Kwitko 1995). Hill (1930) and Houston (1967) listed locations of specimens assigned to Linguifolium/Taeniopteris from the general areas of Brisbane, Ipswich and Esk, Queensland but the specimens were not figured or described.
Webb (1980) fig. 13 ) who referred it to Thinnfeldia Ettingshausen 1852. Feistmantel's (1890b) specimens are held by the Národní Muzeum, Prague and recent examination of this collection [JFR] found the specimen in question to be too poorly preserved for confident attribution to Linguifolium. Walkom (1924a) tentatively included both figures of the specimen in his synonymy list for L. diemenense Walkom 1924a. He re-examined several specimens previously described by Johnston (presumably some of those described by Johnston 1885 Johnston , 1886 Johnston , 1888 Johnston , 1893 Johnston , 1895 , but the locality information for most specimens had evidently been lost (Walkom 1924a, p. 73) . Given this, and the fact that L. diemenense is figured only by hand drawings of very small apical fragments, the species is of doubtful validity and can only be fig. 4 (6, 7) ) Ladinian L. waitakiense L. waitakiense Bell et al. (1956, text fig. 4 (8, 9) ) Ladinian L. lillieanum L. lillieanum Retallack (1980, fig. 7 A, B) Retallack (1981, fig. 9 A, B) Retallack (1983, fig. 8 A) regarded as indicative of the occurrence of Linguifolium in the Triassic of Tasmania. Menéndez (1951) O c c u r r e n c e. Basin Creek Formation, Nymboida Sub-Basin, New South Wales (Anisian); Toogoolawah Group, Esk Trough, Queensland (Anisian); South Island, New Zealand ( Ladinian). D e s c r i p t i o n. Largest specimen 110 mm long, almost complete); leaf width 7-10 mm. Venation branching acutely from midrib (10°-40°, mostly < 30°) but up to 60° apically. Veins arching away from midrib but less curved apically; most bifurcating once, commonly near midrib, rarely twice-forked, uncommonly coalescing. Within 0.3 mm of margin, some veins curving toward apex, approaching margin acutely (20°-60°). Midrib striated, 0.5-1.0 mm wide for most of its length, reducing to ~0.2 mm wide apically, probably extending to the leaf tip. Some midribs with prominent central line. waitakiense. Importantly, it shows that the species is petiolate, includes coalescent venation, and was long and narrow. A faint line central to each vein (Fig. 5) is an artefact of refl ected photographic lighting and probably represents a small ridge or depression (possibly caused during the desiccation phase of fossilization). In this fi gure, the central lines appear to join near the margin, suggesting a full vascular merger; however, vascular bundle detail is unclear because of the sandy rock matrix. Bell et al. (p. 670, text-fi g. 4(7)) fi gured coalescent veins in this species. Coalescent venation has not been reported in L. tenison-woodsii nor in any other specimen attributed to the genus from the Upper Triassic, despite most specimens identifi ed with the genus occurring in that interval.
Nearly all specimens listed in the above synonymy are not photographically fi gured and all Retallack's (1980 Retallack's ( , 1981 Retallack's ( , 1983 line-drawn specimens suggest, but do not confi rm, the presence of coalescent veins. The Ladinian specimens described in his papers are very poorly preserved, having reportedly undergone low-grade metamorphism and varying degrees of distortion. Hence, sparse vein coalescence may be under-represented in the published record, but it has been recorded in specimens assigned to another species (Linguifolium parvum) which is known only from the Eastern Gondwanan Middle Triassic.
The specimen reported by Bell et al. (1956) with coalescent veins was assigned by Retallack (1980) to Linguifolium arctum but without reference to the venation. He may have regarded the coalescence of veins as an aberration or not of diagnostic consequence. Menéndez (1951) , indicating that the toothed margin and the extension of venation beyond the margin may be an artefact of the cleavage plane and that a signifi cant amount of marginal lamina is missing. If this interpretation were confi rmed the specimen may well belong to L. parvum. Playford et al. (1982) assigned a specimen to Linguifolium sp. from the Moolayember Formation (upper Anisian-Ladinian: Draper 2013), Bowen Basin, Queensland, which apparently has anastomosing venation. This specimen has since been tentatively referred to Gontriglossa by Anderson and Anderson (1989) . The venation (Playford et al. 1982, pl. 5, fi g. 5) shows greater density of anastomosing veins to the left of the midrib. The specimen was re-examined in this study and some of these linked veins may be attributable to the residual impression of overlaying plant debris. The venation on the right-hand side of the midrib is possibly a closer representation of the original leaf. However, without better preserved specimens this remains conjectural. The specimen has a prominently striated midrib that probably extended to the leaf tip. The leaf lamina on the right-hand side of the midrib and in the basal portion of the specimen fig. 5 ) resulted from physical damage (Retallack 1980); however, only one side of the midrib appears damaged and this is insufficient to regard the base as anything other than obtuse. Krassilov and Shorokhova (1973) assigned complete leaves to Linguifolium sp. from the Schitukhe Formation (Hettangian) to the east of Vladivostok; the geology and megaflora were subsequently discussed by Salyukova et al. (2013) . Krassilov and Shorokhova's (1973) figures only show broad leaf detail; however, their description indicates the leaves resemble Solms-Laubach's (1899) foliar fragments in all but leaf width. The latter specimens are no wider than 20 mm, whereas the Russian specimens are larger (27-35 mm wide). Given the small and fragmentary nature of Solms-Laubach's material, the reported width is probably an underestimate. The most distinctive feature of both the Chilean and Russian specimens is the asymmetrically obtuse leaf bases.
Retallack (1980, 1981, 1983, 1985) assigned numerous specimens from the New Zealand Ladinian and Rhaetian to Linguifolium steinmannii (Tab. 3). His figured specimens that include leaf bases (two specimens: one Ladinian, the other Rhaetian) are both attenuate. ) lacks both base and apex but its shape suggests it was probably an oblanceolate leaf with an attenuate base. In an unpublished thesis, Leppe (2005, pl. 20d, pl. 21a) attributed an ovate leaf to L. steinmannii from the Santa Juana Formation that apparently has an obtuse base and a width of ~60 mm. Although the specimen is much wider than other representatives of L. steinmannii, it otherwise appears consistent with the species. The figured leaf margin (Leppe 2005, pl. 20d ) is unclear, but if confirmed it suggests the species attained considerably greater size than is indicated in Table 6 .
From the Upper Triassic of Germany Kelber (1998) attributed a single apical portion of a leaf to an unnamed species of Linguifolium. Although seemingly conformable with the genus, the specimen is insufficient for specific identity, though it does suggest that the genus had dispersed beyond Gondwana by the Late Triassic. Bose & Banerji 1984 , from the Indian Middle-Upper Jurassic, represents the first report of this genus from the subcontinent (Bose & Banerji 1984) . The species diverges considerably from others of the genus. Remains are fragmentary, lacking both apices and bases; the most complete specimens are curved and strongly asymmetric about the midrib in both leaf width and venation morphology. These specimens possibly belong to Phyllopteroides Medwell 1954 .
Linguifolium curvatum
The reconstruction of a Linguifolium leaf by Steinmann (1921, fig. 1 ) was based on several specimens from New Zealand (Ladinian) and Chile (Upper Triassic-lowermost Jurassic) and is not representative of an individual species. Indifferently preserved apical leaf fragments from Chubut Province, Argentina, assigned to L. steinmannii by Feruglio (1934, pl (1956) nor Retallack (1980 Retallack ( , 1981 Retallack ( , 1983 reported coalescent venation in specimens they assigned to this species; however, this character was recorded by Bell et al. (1956) in material referred to L. waitakiense (above).
Like Linguifolium tenison-woodsii, venation in L. lillieanum curves toward the apex (near the margin) and approaches the margin acutely, but this is apparently much less pronounced in the latter species. Arber's (1917) diagnosis stated '...veins arising at an acute angle to the midrib, arching upwards and then bending to the margin...'. Curving of venation distally, toward the apex, is only barely perceptible in Arber's (1913 Arber's ( , 1917 figured specimens and seems to be absent apically. Presumably this is the 'bending' to which Arber (1917) was referring, as no other distal curvature of venation is discernible in his figures. In fact, no other figured specimens assigned to L. lillieanum nor to any other Linguifolium species from New Zealand show this feature; however, most specimens assigned to the genus from New Zealand are indifferently preserved (discussed above). Notably, only Arber's (1913 Arber's ( , 1917 reports include photographs of L. lillieanum from New Zealand; all other figured specimens are reportedly poor, with line-drawn illustrations only. Bell et al. (1956) and Retallack (1980 Retallack ( , 1981 Retallack ( , 1983 Retallack ( , 1985 referred several specimens to Linguifolium lillieanum from the Middle and Upper Triassic of New Zealand (Tab. 3). The latter author's Ladinian and Norian specimens do not show venation curving toward the apex (near the margin) but they otherwise appear consistent with the type species. The figured specimen attributed to L. lillieanum by Retallack (1985, fig. 9C(5) ), reportedly from the Rhaetian of New Zealand, is a very small fragment with insufficient detail for specific assignment. The type species has been reported from several Upper Triassic locations in South America (Tab. 4). Some figured specimens show slight distal curvature of venation resembling that figured by Arber (1913 Arber ( , 1917 .
Specimens examined herein show venation curving toward the leaf apex near the leaf margin but only weakly and not apically or basally; in other features they are consistent with Arber's (1917) diagnosis. Jones and de Jersey (1947) assigned the apical portion of a leaf to their species Linguifolium denmeadii; this specimen (UQF7636) was also figured by Hill et al. (1965) . As indicated above, the apical portion of specimens assigned to L. tenisonwoodsii and L. lillieanum (and other species; Tab. 6) is of doubtful diagnostic significance. Specimen UQF7636 is almost certainly a Linguifolium leaf; in the absence of more complete specimens we regard it as probably within the range of natural variation of the type species. Webb (1980) also ascribed this specimen to the type species. Flint and Gould (1975) identified Linguifolium denmeadii from the Red Cliff Coal Measures, New South Wales (Anisian) but it was not described or figured, nor apparently retained institutionally; furthermore, no specific collection location was indicated. A specimen attributed to L. denmeadii by White (1961, pl. 5, fig. 3 ) from the Western Australian Cretaceous was referred by McLoughlin (1996) to his species Phyllopteroides westralensis. Retallack (1995) noted that specimens attributed to Linguifolium by White (1961) -presumably those identified as Linguifolium sp., from the Culvida Sandstone (Olenekian-Anisian), Canning Basin, Western Australia -are assignable to Dicroidium. A specimen was reported by White (1963 White ( , 1964 from the Blantyre Sandstone, Eromanga Basin, Queensland (MiddleLate Jurassic: Cook et al. 2013) as possibly assignable to Linguifolium; it was not figured and she considered it too fragmentary for confident generic identification.
Walkom (1917) and Webb (1980) assigned specimen GSQF604 from the Ipswich Basin to Taeniopteris tenison-woodsii and to Linguifolium tenison-woodsii respectively. The leaf shape and width suggest resemblance to the type species. The only specimen explicitly identified by Jones and de Jersey (1947) as L. lillieanum (GSQF7635 but not figured by those authors) could not be located during the present study.
Figured specimens assigned to Linguifolium lillieanum by Webb (1980) show no indication that veins curve toward the apex, except perhaps very weakly in the apical portion of one specimen (Webb 1980, pl. 20, fig. 11 , from the Aspley Formation, Kholo Subgroup, Ipswich Basin; Carnian). All but one of Webb's (1980) figures (pl. 20, fig. 5 ) suggest the midrib is very weak or absent apically. His figured specimens are from Barber's Mine, near Fingal, Tasmania (Carnian-lower Norian: Reid et al. 2014 ) and Campbell's Quarry, Albion, Brisbane, Queensland (Aspley Formation, Kholo Subgroup, Ipswich Basin; Carnian). The Queensland specimens were unavailable for re-examination.
Specimen UQF13382 from the Aspley Formation, Kholo Subgroup, Ipswich Basin (Carnian) is a basal fragment of a Linguifolium leaf. It is the only specimen examined herein from the Carnian-lowermost Norian of Queensland that shows twice-forked veins; such venation was not identified in any specimen from the Brassal Subgroup, Ipswich Basin (stratigraphically above the Kholo Subgroup: Purdy & Cranfield 2013). However, being only a basal leaf fragment, it could not be identified confidently at specific level. Linguifolium lillieanum is an uncommon component of Gondwanan floral assemblages. The type species is poorly understood, being based mainly on only a few incomplete specimens, mostly from New Zealand and South America (Tabs 3, 4, 5). The largest and most complete leaves have been reported by TaveraJerez (1960) and Leppe (2005) from the Santa Juana Formation, Chile (Upper Triassic: Charrier et al. 2007) .
Only a few reports illustrate material that clearly shows venation curved toward the apex (near the margin), as originally figured and diagnosed by Arber (1917) . Insufficient information exists to definitively compare Middle and Upper Triassic specimens assigned to the type species (Tabs 5, 6). Seward's (1914) suggestion that the type material includes coalescent venation has not been confirmed.
DISCUSSION
The Triassic megafloral assemblages of southeast Queensland and New Zealand were located near the Eastern Gondwanan margin at high latitude (> 50°S: Golonka 2007 , Sun et al. 2012 . Temperatures in the Early Triassic were elevated globally; equatorial temperatures exceeded the tolerance threshold of many plant and animal groups, resulting in sustained suppression of the ecosystem, but conditions at higher latitudes were more equable (Sun et al. 2012 , 2013 , Metcalfe et al. 2013 , Haig et al. 2015 . The extreme climate resulted 9A-E). Known from almost-complete leaves in a global 'coal gap' through the Early Triassic (Retallack et al. 1996 , Metcalfe et al. 2015 . Global temperatures declined late in the Early Triassic, thus facilitating the development of extensive peat-forming environments during the Middle and Late Triassic. Historically, speciation in Linguifolium has been problematic, having been determined largely on leaf size (e.g. Retallack 1980). Species as defined above and in Table 6 are not diagnosed differentially on leaf size alone. For example, excluding leaf size, L. waitakiense and L. parvum are separated by two (possibly three) characters; and L. waitakiense and L. tenison-woodsii are separated with three characters. Importantly, these characters also show that most species occur in more restricted stratigraphic intervals than previously acknowledged. This degree of well defined speciation has not been achieved in many Triassic genera, including those of the umkomasiaceaens (Pattemore et al. in press) . Variation in leaf size should of course be expected in any plant population, fossil or otherwise, due to growth stage (ontogeny), degree of sun exposure, and other environmental factors. Among species of most plant genera, the spread of leaf sizes and other characters is not only a challenge restricted to palaeobotany but is equally a matter of consideration and debate regarding extant plant genera (e.g. Parnell et al. 2006) . The type species of Linguifolium and species recorded from South America are less well understood than others of the genus (Tabs 5, 6); however, of these, only L. arctum and L. llantenense are not convincingly separated. They are regarded herein as distinct species based on Menéndez's (1951) specification of venation differences (Tab. 5). However, as suggested by Retallack (1980) , the latter may be a junior synonym of the former. 
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Coalescent venation occurs in two species of Linguifolium (Tab. 6) and, notably, both are restricted to the Middle Triassic. Seward (1914) suggested that veins coalesce in the type specimens (Ladinian) of the type species but this remains unconfirmed. In all specimens with coalescent veins, merging only occurs once or twice per leaf. Although relatively few specimens have been attributed to Linguifolium from the Middle Triassic, coalescent venation is known in a number of these. In contrast, the vast majority of specimens assigned to Linguifolium are from the Upper Triassic but none possesses coalescent venation. The genus is best known from the Carnian-lowermost Norian; numerous Australian and South African specimens from that stratigraphic interval have been attributed to L. tenison-woodsii. Moreover, apart from catalogued specimens, many slabs from the Ipswich Basin held in the Queensland Museum include fragments attributable to L. tenison-woodsii. Despite the large number of available specimens, none has coalescent venation.
Generally, the trend from netted to more or less parallel venation results in a lower vein length per unit area (VLA). Representatives of Linguifolium figured by Holmes et al. (2010) , Retallack (1980 Retallack ( , 1981 Retallack ( , 1983 Retallack ( , 1985 and herein all have a very low VLA (1-2.4 mm/mm 2 ). The leaf shape, size and very low VLA in Linguifolium species is most advantageous in a wellwatered, canopied environment (Sack & Scoffoni 2013) . No correlation between VLA and age is evident in our specimens, nor in illustrated Australasian specimens, many of which are interpretive as they were hand-drawn. Moreover, VLA varies significantly along the leaf in species of the genus (lower basally-higher apically), so a much larger dataset is required for a reliable comparison of VLA amongst species. The consistently very low VLA suggests the host plants' preferred habitat did not vary significantly through the Middle and Late Triassic.
Linguifolium is not recorded from the Lower Triassic. Although there has been speculation that the genus derived from the Permian glossopterids (Seward 1914 , Berry 1945 , Bell et al. 1956 ), support for this was only based on net venation in both groups. Recapitulation of glossopterid-like leaf morphology is known in unrelated species from the post-Permian (Rigby 1984) . Net venation has since been reported in several plant groups from the Gondwanan Triassic (Anderson & Anderson 2003) .
Linguifolium dispersed beyond Gondwana by the Late Triassic, where it persisted in the earliest Jurassic (Hettangian). The genus may have also remained in Western Gondwana through the earliest Jurassic. In Australasia, and probably elsewhere in Eastern Gondwana, the genus was extinct by the end-Triassic.
CONCLUSIONS
1. Speciation of Linguifolium tenison-woodsii, L. waitakiense, L. parvum, and L. steinmannii is now well defined on characters other than leaf size.
2. The earliest record of Linguifolium is from the Anisian of Eastern Gondwana, and the genus probably became extinct in Gondwana by the end-Triassic but possibly continued in Western Gondwana through the earliest Jurassic. The genus dispersed beyond Gondwana by the Late Triassic and persisted there in the Early Jurassic (Hettangian).
3. Linguifolium specimens with coalescent venation are restricted to the Middle Triassic of Australasia.
4. Linguifolium tenison-woodsii is restricted to the Carnian-lowermost Norian of Australia and South Africa, and is recorded for the first time from the Tarong Basin (upper Carnian), Queensland.
5. The parent plants that bore Linguifolium leaves probably inhabited well-watered, canopied environments. The higher taxonomic affinity of the genus is uncertain.
